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PROBLEM TO BE SOLVED: To provide a method for pulling up a single crystal capable 
of preventing the deterioration of a quartz crucible by exposure of the crucible to a 
high temp, for a long time and suppressing the single crystal from having the 
dislocation in consequence thereof and a device for pulling up the single crystal. 
SOLUTION: The single crystal 16 is pulled up under the condition of <1600° C local 
max. temp of the quartz crucible 1 1a. An auxiliary heater 20 for directly heating a 
molten liquid, therefore, is arranged above the crucible 11 in addition to heaters 12a t 
12b arranged alongside or alongside and below the crucible 1 1. The outputs of the 
heaters 12a, 12b arranged alongside or along side and below the crucible 11 are 
lowered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The single crystal raising approach characterized by the local maximum temperature of 
said quartz crucible pulling up a single crystal on conditions 1600 degrees C or less in the single 
crystal raising approach of dipping seed crystal in the melting liquid formed in quartz crucible, and 
pulling up a single crystal. 

[Claim 2] Single crystal raising equipment which is single crystal raising equipment used for the 
single crystal raising approach according to claim 1, and is characterized by having the heater which 
heats the melting liquid in said quartz crucible to the upper part and the side or the upper part, the 
lower part, and the side of quartz crucible. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the single crystal raising approach and single crystal 
raising equipment which pull up single crystals, such as silicon, with the Czochrlski method (it is 
hereafter described as a CZ process) etc. more about the single crystal raising approach and single 
crystal raising equipment at a detail. 
[0002] 

[Description of the Prior Art] What twists the silicon single crystal used for substrates for circuit 
element formation, such as LSI (large-scale integrated circuit), to a CZ process is mainly used. 
Drawing 3 is the typical sectional view of the single crystal raising equipment used for this CZ 
process, and 1 1 in drawing shows crucible. 

[0003] It is supported by the support [ by which fitting of the crucible 1 1 was carried out to the 
outside of closed-end cylindrical shape-like quartz crucible 11a and this quartz crucible 11a] shaft 

18 which closed-end cylindrical shape-like graphite crucible 1 lb is similarly consisted of, and 
crucible 1 1 rotates at a predetermined rate in the direction of an arrow head in drawing. A heat 
insulating mould 17 is arranged on the outside of this crucible 1 1 at heater 12a of a resistance heating 
type, and is arranged [ with the down side ] concentric circular at the outside of heater 12b and heater 
12a, and it fills up with the melting liquid 13 of the raw material for a crystal fused by heater 12a in 
crucible 11. Moreover, on the medial axis of crucible 1 1, the raising shaft 14 which consists of a 
raising rod or a wire is hung, and seed crystal 15 is attached in the lower limit of this raising shaft 14 
through seed-chuck 14a. Moreover, these members are arranged in the water cooling type chamber 

19 which can control a pressure. 

[0004] suitable, after making the inside of a chamber 19 reduced pressure, in case a single crystal 26 
is pulled up — time amount maintenance is carried out, and the gas in melting liquid 13 is made to 
fully emit, inert gas is introduced in a furnace after that, and it considers as the inert gas ambient 
atmosphere of reduced pressure. Next, the seed crystal 15 attached in the lower limit of the raising 
shaft 14 is contacted on the front face of melting liquid 13 as a seeding process, and melting of a 
little point of seed crystal 15 is carried out. Next, the crystal with a die length of 20-40mm extracted 
to the lower limit part of seed crystal 15 at thinness with a diameter of 2-4mm is grown up as a 
necking process, making hard flow rotate the raising shaft 14 at the rate of predetermined with the 
same axial center as the support shaft 18. After increasing the diameter of a single crystal 26 
gradually after this necking process and obtaining a predetermined diameter, the body section used 
as a product is raised. 

[0005] In the culmination of raising, after decreasing the diameter of a single crystal 26 and forming 
a termination cone so that the rearrangement of high density may not be introduced by the rapid 
temperature change, a single crystal 26 is separated from melting liquid 13. Then, a single crystal 26 
is cooled and raising is completed. As mentioned above, raising of a single crystal 26 is constituted 
by many processes, and it usually takes dozens of hours to complete raising of a single crystal 26 
from melting of the raw material for a crystal. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to aim at increase in efficiency of single crystal 
production, and improvement in the chip yield in recent years, the diameter of the single crystal to 
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pull up becomes large gradually, and the amount of the raw material for a crystal needed for one 
raising is also increasing. The diameter of the crucible for fusing this raw material for a crystal in 
connection with this also becomes large, and while the power of the heater needed also increases, the 
time amount which raising of a single crystal takes is also becoming still longer. Therefore, the 
quartz crucible which touches direct melting liquid will be exposed to a long duration elevated 
temperature, and the degradation is much more intense. When the air bubbles shut up into quartz 
crucible grew, and were wide opened by degradation of this quartz crucible, quartz particle mixed 
and this quartz particle was incorporated in a single crystal in a crystal growth interface into melting 
liquid, the technical problem that the rate of the formation of ah owner rearrangement increased 
occurred. 

[0007] This invention is made in view of the above-mentioned technical problem, prevents 
degradation by quartz crucible being exposed to an elevated temperature for a long time, and aims at 
offering the single crystal raising approach and single crystal raising equipment which can control 
owner rearrangement-ization of the single crystal resulting from it. 
[0008] 

[The means for solving a technical problem and its effectiveness] In order to attain the above- 
mentioned purpose, the single crystal raising approach concerning this invention is characterized by 
the local maximum temperature of said quartz crucible pulling up a single crystal on conditions 1600 
degrees C or less in the single crystal raising approach of dipping seed crystal in the melting liquid 
formed in quartz crucible, and pulling up a single crystal. 

[0009] According to the above-mentioned single crystal raising approach, degradation of quartz 
crucible can be prevented and owner rearrangement-ization of the single crystal resulting from 
degradation of this quartz crucible can be controlled. 

[0010] Moreover, the single crystal raising equipment concerning this invention is single crystal 
raising equipment used for the above-mentioned single crystal raising approach, and is characterized 
by having the heater which heats the melting liquid in said quartz crucible to the upper part and the 
side or the upper part, the lower part, and the side of quartz crucible. 

[001 1] Since direct melting liquid can be heated at the heater arranged above quartz crucible 
according to the above-mentioned single crystal raising equipment, compared with conventional 
single crystal raising equipment, the rise of the local crucible temperature by generating of the 
temperature unevenness of said quartz crucible can be prevented. Consequently, degradation of said 
quartz crucible can be prevented, and a life can be extended, and owner rearrangement-ization of a 
single crystal can be controlled. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the single crystal raising 
approach concerning this invention and single crystal raising equipment is explained based on a 
drawing. <BR> [0013] Drawing 1 is the sectional view having shown typically the single crystal 
raising equipment concerning the gestalt of operation, and is constituted like the conventional single 
crystal raising equipment which the space heater 20 is arranged above crucible 11, and also was 
shown in drawing 3 . Therefore, the explanation about the configuration of other parts of the single 
crystal raising equipment concerning the gestalt of operation is omitted, and a space heater 20 is 
explained here. 

[0014] This space heater 20 consisted of an infrared lamp 21 and a mirror 22, condensed the infrared 
radiation emitted from an infrared lamp 21 by the mirror 22 inside quartz crucible 11a, can heat 
melting liquid 13 directly and has come it. Since thermal resistance is required, as an ingredient of a 
mirror 22, heat-resistant metals of the infrared lamp 21 and mirror 22 which were fixed to the upper 
wall of a chamber 19, such as W and Mo, are desirable, for example. Moreover, the bulb which 
constitutes an infrared lamp 21 has desirable quartz glass etc., and the tungsten of a heating element 
etc. is desirable. Although the installation location of a space heater 20 has an advantageous 
direction near [ as possible ] melting liquid 13, its location of about 200mm of upper parts of a fusion 
face is desirable by the heat-resistant property of the ingredient which constitutes it. 
[0015] In addition, in the gestalt of this operation, although the example by which the infrared lamp 
21 has been arranged as a space heater 20 was shown, as a gestalt of other operations, for example, a 
carbon heater, a laser generator, an electron ray generator, high-frequency-heating equipment, etc. 
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may be used for a space heater 20. 

[0016] Next, the single crystal raising approach concerning the gestalt of operation of this invention 
is explained. First, it is filled up with the raw material for a crystal in crucible 1 1, it energizes at the 
side and the heaters 12a and 12b arranged caudad of crucible 11, the raw material for a crystal in 
crucible 1 1 is heated, and melting of this raw material for a crystal is carried out. In this case, 
melting of the raw material for a crystal can be carried out still more quickly by using a space heater 
20, making the maximum temperature of quartz crucible low. 

[0017] Moreover, since infrared radiation is irradiated on the front face of melting liquid 13 using a 
space heater 20 and melting liquid 13 is directly heated also in case a single crystal 16 is pulled up, 
the side of crucible 1 1 or the side, and the output of heater 12a arranged caudad can be made small, 
and the maximum-temperature section of quartz crucible 11a can be maintained at 1600 degrees C or 
less. 

[0018] In addition, also in the case of the so-called melting layer method which forms a melting 
layer in the upper part in quartz crucible 11a, and forms a solid-state layer in the lower part, although 
the case where a single crystal 16 was pulled up by the CZ process was explained, it can control that 
control that the temperature of the part of quartz crucible 11a rises too much, and a single crystal 
forms it into an owner rearrangement by the same approach here. 
[0019] 

[Working Example(s) and Comparative Example(s)] Hereafter, the example of the single crystal 
raising approach concerning this invention and single crystal raising equipment is explained. In this 
example, the single crystal raising equipment shown in drawing 1 was used, and the silicon single 
crystal with a diameter [ of 6 inches ] and a die length of 500mm was manufactured. The condition is 
shown in the following table. In addition, the data at the time of manufacturing the same silicon 
single crystal were also appended to the following table as an example of a comparison with the 
conventional single crystal raising equipment shown in drawing 3 . 
[0020] 
[Table 1] 



t-* i 2<z#m 
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ifo9V?y72 1 tZ?-2 2£C>&&&£>tf (2» 


2 0t<^§^ 


17 0mm 




sfWBHffZ (B2: 2 0 0mm) 




W&l : 6 1 Oram, SIS : 3 6 Oram 




fttl : 1 2 0 0mm, i6£ : 1880mm 
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[0021] The charge of a raw material: 150kg [0022] 
[Table 2] 
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[0023] 
[Table 31 
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[0024] 
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[0025] Drawing 2 is the graph which showed relation with the local maximum temperature of quartz 
crucible 1 la of the formation of an owner rearrangement of a silicon single crystal about examples 1- 
3 and the example 1 of a comparison comparatively. 

[0026] If each percentage of the formation of an owner rearrangement is less than 5% in the case of 
examples 1-3, but the local maximum temperature of quartz crucible 11a exceeds 1600 degrees C 
when based on a conventional method (example 1 of a comparison) so that more clearly than 
drawing 2 , the rate of the formation of an owner rearrangement will rise rapidly to about 8%. 
[0027] As mentioned above, by using the single crystal raising equipment concerning this invention, 
the local maximum temperature of quartz crucible 11a can be made into 1600 degrees C or less, and 
degradation of quartz crucible 11a can be prevented. Consequently, the rate of the owner 
rearrangement-ized crystal in the single crystal pulled up can be controlled to less than 5%. 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




1600 1550 1600 1650 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/20/2005 



JP,09-227276,A [DRAWINGS] 



Page 2 of 2 



[Drawing 3] 




[Translation done.] 
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